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might be an option for other types of minor surgery natal resuscitation using the laryngeal mask airway. Anesthesiology
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within the first months of life in the high-risk popula­
tion of expremature infants.
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The Stellate Ganglion in Magnetic Resonance Imaging: 
A Quantification of the Anatomic Variability
R. SI append el, M.D.* H. O. M. Thljssen, M.D., Ph.D., f  B. J. P. Crul, M.D., Ph.D.* J. L. Merx, M.D. t
ion well ade is required by means of a radiofreciuency-induced
cervi cothor;
method for the management of certain pain syndromes lesion. Unlike during electrical stimulation of somatic 
{e.g., sympathetic reflex dystrophy, facial pain) in the nervous tissue no distinct sensory sensation or motor
activation is provoked. Magnetic resonance imaging 
(MRI) provides excellent soft tissue contrast and direct 
multiplanar views2 and was used to identify the ana­
tomic position of the stellate ganglion in 8 patients
between
and the head of the first rib.1 Local anesthetics are 
mostly injected at the anterior tubercle of the transverse
process of C6 to avoid the pleura, vessels, and nerve with reflex sympathetic dystrophy. The known ana-
roots. It is necessary to know the exact anatomic po- tomic variability of the stellate ganglion was quantified.
sition of the stellate ganglion when permanent block- We report the therapeutic effects of a radiofrequency-
induced lesion of the stellate ganglion after MRI-guided
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Case Reports
Magnetic Resonance im aging
The patients were scanned with si 1.5 Tesla Siemens (Erlangen, 
Germany) magnetic resonance system (type SP). The patient was 
centered in a cervical coil. Transverse and sagittal images were made 
at 3-mm intervals with spin echo Tl -weighted pulse sequences, 
number of acquisitions 3, matrix 256 x21i’ from C5 to T2 and from 
the lateral tip of the transverse processes on one side to those on the 
other side. In the magnetic resonance images, in the transverse plane,
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the miclline, head of the first rib, and stellate ganglion were located. 
The distances (mm) from the midline to the head of the first rib and 
to the stellate ganglion could be calculated. In the sagittal planes, 
the head of the first rib and the stellate ganglion were chosen to 
calculate the distance to the dome of the pleura.
Blockade o f  the Stellate Ganglion with Local A nesthetics
Eight patients with reflex sympathetic dystrophy who had re­
sponded to stellate ganglion blockade performed vising local anes­
thesia (diagnostic blockade) participated ill the study. All patients 
had pain relief (visual analog scale score 0) or pain reduction (de­
crease in visual analog scale score of at least 3 points, for at least 4 
h) after injection of 4 ml 0.5% bupivacaine. These diagnostic block­
ades of the stellate ganglion were performed once, using an anterior 
paratracheal approach with the patient in a supine position. Using 
fluoroscopy, the groove between the vertebral body and the transverse 
process of the 6th cervical vertebra was located. After appropriate 
preparation of the skin, a short beveled needle (27 G, 7 cm) was 
inserted until the tip of the needle contacted bone. The needle was 
then withdrawn 1 or 2 mm and the position of the needle tip verified 
by fluoroscopy followed by injection of contrast dye (0.5 ml Om- 
nipaque 240 (iohexol 240 mg/ml), Nicomed Imaging AS, Oslo, Nor­
way) . After a negative aspiration test (blood and cerebrospinal fluid) 
and satisfactory spread of contrast prevertebrally, a diagnostic stellate 
ganglion blockade was performed injecting 4 ml 0.5lA"> bupivacaine. 
Successful diagnostic blockade was associated with a temporary Hor­
ner’s syndrome, vasodilation in the ipsilateral arm, increase in skin 
temperature (patient’s and observer’s subjective experience), and 
decrease of pain within 20 min.
Radiofrequency-induced Lesion o f  tbe Stellate Ganglion
The anatomic position of the stellate ganglion established by MR I 
was used for accurate introduction of the electrode. Before inducing 
the radiofrequency lesion, electrical stimulation via the electrode 
excluded the presence of somatic nervous tissue (especially the 6th 
or 7th cervical anterior nerve root) in the vicinity of the electrode.
Using a standard insulated stimulation needle (23 G, 6 cm) with
Fig. 1. Magnetic resonance imaging, transverse planes. Arrow 
indicates the stellate ganglion.
Fig. 2. Magnetic resonance imaging, sagittal planes. Arrow in­
dicates the stellate ganglion.
a bare tip of 5 mm, a thermal lesion (67°C) was made with a setting 
of 21 V for 60 s using a lesion generator (Radionics, model RFG, 
3B, Radionics, Burlington, MA).
Results
*******
MRl
In the magnetic resonance image of the stellate ganglion, the head 
of the first rib and the dome of the pleura were identifiable bilaterally 
in all eight patients. The distances in both the sagittal and the trans­
verse planes could be measured and are summarized in tables 1 
and 2.
In the sagittal planes of the magnetic resonance image, there was 
one artifact (movement of the patient during the procedure). In two 
patients, MRI was performed only on the affected side. The distance
Table 1. Magnetic Resonance Imaging: Transverse Planes
Distance between 
Midlin© and Center 
of the Head of the 
First Rib (mm)
Distance between 
Midline and the 
Center of the 
Stellate Ganglion 
(mm)
M iiiwrnanmimi'M ■»mu
Patient No. Left Right Left Right
KM
1 14 16 28 26
2 22 20 26 26
3 19 20 26 25
4 18 19 19 21
5 16 19 27 30
6 22 22 19 21
7 15 20 20 23
8 16 18 23 26
■qM *IW1 mww MM
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Table 2. Magnetic Resonance Imaging: Sagittal Planes
Distance between the 
Dome of the Pleura 
and Center of the
Distance between 
the Dome of the 
Pleura and Center
vertebrae (49%). Using fluoroscopy, the head of the 
first rib is a suitable landmark for a blockade of the 
stellate ganglion, because its main division is located 
there. This approach is associated with the risk of a 
pneumothorax, especially in tall, slender patients. To 
reduce the risk of a pneumothorax when performing 
stellate ganglion blocks (local anesthetics), the needle 
ivS aimed at the groove between the vertebral body and 
the transverse process of the 6th or 7th cervical ver­
tebra. Although the spread of local anesthetic is un­
predictable, 4 ml of local anesthetic injected at the 6th 
or 7th vertebra usually reaches the stellate ganglion. 
However, to obtain a long-lasting blockade using ra­
diofrequency-induced destruction, a precise anatomic 
position of the stellate ganglion is required. As the pro­
cedure is usually performed, ellipsoid lesions form with 
sizes varying between 7 and 10 mm long and 4 and 6 
mm wide. The lesion size (radiofrequency lesioning) 
depends on the heat generated, the electrode size (tip, 
mm), and exposure time.4 This study in eight patients
________________________  quantifies a wide spread in the anatomic position of
Treatments the stellate ganglion. In an earlier study, only one of
A radiofrequency-induced lesion of the stellate ganglion was per- nine patients With reflex sym pathetic dystrophy had 
formed in six patients. Two patients refused treatment after m ri of p a in  re lie f for 2 w eek s after using radiofrequency cur-
Patient Number
Head of the First Rib
(mm)
of the Stellate 
Ganglion (mm)
Left Right Left Right
1 23 19 19 12
2 11 10 13 11
3 40 22 40 19
4 16 16 16 10
5 18 Artefact 15 15
6 25 NP 32 NP
7 14 NP 17 NP
8 18 16 18 13
NP = not performed.
between the stellate ganglion and the dome of the pleura varied 
between 13 and 40 mm (left side) and 10 and 19 mm (right side).
the stellate ganglion. At the 3-month follow-up, live of the six patients 
experienced pain relief or pain reduction (a decrease in visual analog 
scale score of at least 3 points) of the upper extremity. These five 
patients also experienced an increase of skin temperature in the af-
rent to destroy the stellate ganglion (C7).'5 In the cur­
rent study, five of six patients experienced pain relief 
and increase in skin temperature at the affected side
fee ted extremity. In one patient, a second radiofrequency-induced alter a 3-month follow-Up.
lesion of the stellate ganglion was induced after 4 weeks, with suc­
cessful relief of pain. In one patient, there was no response.
We conclude that there is wide anatomic variation 
i the position of the stellate eanelion. which has ther-
When
Discussion
The sympathetic chain lies anterior to the vertebral 
bodies in the neck, but as it descends across the 1st 
thoracic vertebral body, it lies lateral to the vertebral 
body. From Tl caudally, the sympathetic chain de­
scends in a subpleural space across the necks of the
i
An anatomic study of the relationships of the superior 
pole of the stellate ganglion to the vertebral artery and 
to the transverse processes of the last cervical and 1st 
thoracic vertebrae in 440 specimens (220 adult human 
embalmed cadavers) showed marked variation.3 The
lesion of the stellate ganglion is performed, more pre­
cise localization at the stellate ganglion can be obtained 
using MRI.2,6
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